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The 1982 Annuai Report of the Internationa] Joint Commission's Committee
on the Assessment of Human Heaith Effects of Great Lakes Water Quaiity was
prepared for both the Water Quaiity Board and for the Science Advisory Board.
Highlights from the activities
of the Committee from its previous
reporting date in November 1981 to the present, are reported here.
The Committee expresses its gratitude to Dr. E.R. Nestmann, Heaith and
Weifare Canada, Ottawa and to Dr. R.w. Luebke, NRC Research Associate, U.S.
EPA, Research Triangie Park, N.C., for their invited Chapters on the
Mutagenicity of Drinking Water and Immunotoxicity; respectiveiy. Dr. J.
Buccini, Environment Canada, Ottawa, is aiso thanked for his assistance in
revising the materia] presented in Chapter 7.
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 I. Introduction
The Great Lakes ecosystem continues to feel pressure from man's
activities. Perturbations caused by population growth and increased
industrialization have been shown to cause adverse effects on various sections
of the ecosystem and the potential exists for adverse human health effects
from microbial contamination of water and chemical pollutants in water and
fish.
Clearly, the potential health impacts of pollution within the Great Lakes
is of great concern to all residents within the basin. The public is well
aware that several hundred synthetic organic chemicals have been identified in
the Great Lakes Basin Ecosystem and it has expressed some fear that drinking




















information available on Great Lakes drinking water quality and the potential
for adverse health effects. This report discusses various aspects of Great






























































































































































































































































































































































Until the last few years, residents in the Great Lakes Basin had assumed
that their abundant fresh water resources were safe from the adverse effects
of population growth and increased industrialization. Population growth and
industrialization can result in pollution of drinking water sources. As the
quality of the source water and/or drinking water deteriorates, the potential
for the occurrence of disease and infection due to pathogenic organisms such
as bacteria, viruses, protozoans and helminths and the toxic effects of
chemicals, increases.
The public has, over the last few years, become better informed regarding
the numbers of chemicals identified in drinking water and has continually
voiced concern over the fact that many identified chemicals cause chronic
adverse biological effects in mammalian species. Hence the potential
long—term health effects of the chemicals found in drinking water are of
concern.
The Health Effects Committee addressed the subject of drinking water and
human health in an attempt to delineate the extent of any health risk from
present drinking water quality, both chemical and microbiological.
2.2 CHEMICAL CONTAMINANTS FOUND IN DRINKING WATER FROM THE GREAT LAKES
 
All drinking water produced from sources within the Great Lakes Basin
normally contains a complex mixture of chemicals. These chemicals and
elements are of natural origin or a direct result of man's activity.
Many of the inorganic elements are of negligible toxicity and are in fact
essential to man (e.g. calcium, zinc and magnesium). Others are recognized
toxicants (e.g. lead, cadmium and arsenic). In addition to the inorganic
elements found in drinking water, particulate matter including asbestos has
also been detected.
Many organic chemicals have been identified, some of natural origin (e.g.
humates), while others arise solely from man's activities (industrial and
municipal waste discharges, hazardous waste disposal and water treatment
processes). There is a wider diversity of organic than inorganic compounds
found in drinking water. In fact, a large proportion of the organic fraction
of drinking water has yet to be identified. Also, many of the organic
chemicals have unknown toxicity.
In general, the inorganic elements have been monitored for decades and
health related standards set fer the major toxic elements. No adverse health
effects have been reported as a result of toxic inorganic elements in drinking
water within the Great Lakes Basin. Most recent public concern has focused on
the many organic chemicals found in drinking water.
Worldwide, over 700 organic chemicals have been identified in man's
drinking water. Many of these chemicals have been identified in samples of
drinking water from the Great Lakes. Drinking water guidelines and/or
standards have been set for only a few of the identified organic chemicals.
 
   










































































































































































































































































































Contaminants in the Great Lakes Basin Ecosystem (l).



























































































































































































































































































































































































































































































































































































































































































































 pressure, cross connections, or as the result of other imperfections either in
the treatment or in the distribution system (2)(3).
A modification in water
plant treatment practice may therefore eliminate one potential public health
concern at the expense of creating the very real hazard of acute waterborne
illness. It follows that water purveyors and regulatory agencies must
carefully weigh the benefits and dangers of any process modification.
Particular caution is in order with regard to the use of "point-of-use“
water purifiers, i.e., filters which are installed on individual household
taps. These units may be purchased by consumers who are confused and
concerned by press reports and advertising material and who respond to an
exaggerated or totally unsubstantiated fear of contamination of a local water
supply.
Manufacturers do not acknowledge local and regional variations in
drinking water quality. Theconsumer usually has insufficient information on
which to base an intelligent decision on the desirability of point-of-use
treatment or the type of units suited to a particular need. Many contaminants
which may be of concern are not amenable to the treatment these units provide.
Further and most importantly, the use of these devices may create
hazardous situations in that large numbers of bacteria may be able to grow
within the units and may leach from them into the product water. Hence, the
performance of these units depends greatly on the chemical and microbiological
characteristics of the water supply. Adequate monitoring, which would assure
the effective and safe operation of these devices is rarely, if ever, provided.
If a serious chemical contamination problem exists it could be dealt with
effectively and in a timely fashion by the installation of point-of-use
filters. By this is meant that contamination has been detected and that it is
amenable to this form of treatment and that centralized treatment or an
alternate source of water cannot be provided. Public Health authorities are
in a position to determine if and where such a situation exists. If
point-of—use devices are installed, an adequate monitoring program should be
instituted to assure safe operation. In addition, a schedule for the
replacement or regeneration of the filters appropriate for the specific
situation should be instituted and adhered to by the households affected.
2.4 PREVENTIVE MEASURES: WATERSHED PROTECTION
An important element in the protection of drinking water quality is the
protection of the source, be it ground- or surface water. This principle has
been applied for many years in the prevention of waterborne infectious
disease. The vastly increased production and use of synthetic organic
chemicals has added new significance to this concept, but, unfortunately few
jurisdictions have developed the administrative tools to apply it effectively.
(2) Tobin, R.S., D.K. Smith and T.A. Lindsay (l98l). Effects of activated
carbon and bacteriostatic filters on microbiological quality of drinking
water. App. Envir. Microbiol. 41:646-65l.
(3) Environmental Health Directorate (l977). Survey and test protocols for
















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Watershed protection for the purpose of preserving
























surveillance for certain substances of concern which are either
non-biodegradable or which are biodegradable but discharged in amounts large
enough to be detected at locations for removal from the point of discharge.
The stakes are high: if Great Lakes water should become more contaminated and
unsuitable for drinking, or very expensive to treat, most urbanized areas in
the Great Lakes
Basin would have great difficulty in locating alternative,
safe sources of water.
2.5 STATUS AND CONCLUSIONS
 
The Committee is aware of large data bases on health statistics within the
basin and the results of epidemiology studies throughout the United States
which attempt to correlate drinking water quality (particularly the level of
certain organic chemicals) and human health status. Such studies are
extremely complex and should not be subjected to a cursory review by
non-epidemiologists. Although studies to date appear to neither support nor
refute positive animal cancer bioassays, the Committee will ask for expert
advice from a group of epidemiologists before reaching a final conclusion
regarding this important area of research.
Currently, the public health hazard posed by microbiological contamination
of drinking water carried out within the Great Lakes Basin is extremely low.
Given present day drinking water technology, this situation should not change,
unless arbitrary decisions are made to alter present disinfection procedures.
Adequate public health protection requires drinking water free from microbial
contamination and any attempt to lower the trace levels oforganic chemicals
in drinking water must not compromise this requirement. The efficacy of any
newly developed disinfection technique must be ascertained under field
conditions before adoption.
Present data on the levels of organic chemicals found in drinking water
supplies within the basin and the known toxicity of many of these chemicals,
do not indicate an emergency-type public health problem. However, given the
amounts of hazardous wastes stored around the Great Lakes and the increasing
demand by society for synthetic chemicals, there may well be an emerging
public health problem. Prompt remedial actions on hazardous chemical dump
sites and improved effluent controls are required.
Many investigators have attempted to use microbial mutagenicity tests to
delineate human health hazards from chemical exposures. Such a procedure is
not supported by known physiological differences between bacteria and mammals
and between the biological response to chemicals of isolated bacterial cells
and whole animals. Short-term bacterial tests are extremely valuable for
setting priorities for future studies, but the actual hazard to man of
chemical contaminants can only be determined, at this time, by experiments in




1. Surveillance of drinking water supplies for new organic contaminants must
be increased.
2. The Parties should augment presenttoxicology programs to study the
toxicity (including carcinogenicity) of chemicals identified in drinking
water supplies within the Great Lakes Basin.
3. More emphasis should be placed on the toxicological evaluation of the
non-chlorinated organic chemical fraction fron drinking water.
Microbiological
4. Modification of drinking water treatment plant operations should be
undertaken with caution and on an individual basis following adequate
studies to determine:
a) the efficacy of the modified treatment process in removing
contaminants of concern; and
b) the impact on the microbiological quality of the product water both
at the plant and, more importantly, in the distribution system;
5. Point—of—use water treatment units should be used only where conventional
approaches are not applicable and then only with an adequate monitoring
program and regeneration/replacement schedule;
6. Additional research into the relationship between particulate
matter/turbidity and waterborne illness, especially in recreational
waters, should be undertaken to determine whether improved particulate
removal during sewage and stormwater treatment should be recommended; and
7. The jurisdictions should be urged to recognize the need for the assessment




























In its 1981 Report, the Committee dep1ored the inadequacy of the current
scientific basis for regu1ating recreationa1 water qua1ity. Resu1ts of a




Regu1atory agencies decide upon the suitabi1ity for swimming of
recreationa1 waters on the basis of standardized bacterio1ogica1 tests for
indicator bacteria.
Reports on swimming-re1ated gastrointestina1 i11ness,
however, show on1y a weak correlation, if any, with indicator bacteria1
densities.
In addition and independent of indicator bacteria1 densities, an
increased risk seems to be associated with exposure to untreated municipa1
wastewater (Committee on Bathing Beach Contamination, 1959). Severa1
jurisdictions make sanitary surveys a part of their recreationa1 water
survei11ance and ban swimming near outfa11s of untreated municipa1 wastewater
or near active combined sewer overf1ows.
The infectious dose for pathogenic microorganisms varies with species.
For many sa1mone11a bacteria it is in the order of 105 - 106 bacteria
(Dud1ey, et a1., 1976) whereas for shige11a a 1ower infectious dose (102 -
103 bacteria)_has been postu1ated (Levine, gt_al,, 1973). Estimates of
pathogen density in recreationa1 waters which meet or s1ight1y exceed current
co1iform standards, suggest that a swimmer must ingest a substantia1 vo1ume of
water in order to acquire an infectious dose (Fuhs, 1975). In a11 such
ca1cu1ations it is assumed that the pathogens and the indicator bacteria occur
sing1y, not in c1umps. The prob1em is that in many instances this assumption
may not be correct. A sing1e feca1 partic1e derived from a person suffering
from gastrointestina1 i11ness conceivab1y can contain a 1arge number of
bacteria or viruses sufficient to constitute an infectious dose. In the case
of intestina1 viruses, the 1ike1ihood that they remain c1umped and associated
with ce11 debris is very great (We11ings, et_al., 1976, F1oyd and Sharp,
1977). In fact, it is entire1y possib1e that c1umps of virus partic1es are
the most important cause of swimming-re1ated gastrointestina1 i11ness. The
same may app1y to the pathogenic bacteria as we11. In the presence of such
feca1 partic1es, infections can occur even at re1ative1y 10w 1eve1s of
indicators and/or pathogens per unit vo1ume of water when tested. The
increased resistance to inactivation by ch1orine of bacteria and viruses which
are associated with or enc1osed in organic matter is an exacerbating factor
(Boardman and Sprou1, 1977; Young and Sharp, 1977).
A recent report by Dufour (1982) suggests the answer to the question of
the poor corre1ation between indicator bacteria1 densities and
swimming-re1ated disease and it is concerned with the turbidity and
particu1ate content of the water. BacteriaT counts in recreationa1 waters
were obtained after fi1tering the samp1es through 3pm membrane fi1ters. In
addition, the 3pm fi1ter was processed to show indicator bacteria associated
with partic1es retained by thefi1ter. The count of these partic1es, which





perceived gastrointestinal symptoms than was the number of bacterial
indicators determined along conventional lines. This seems to support the
foregoing hypothesis. However, the new method is still extremely crude and
the following caveats apply.
Particulate matter may be reworked in the aquatic environment in many
different ways as follows:
0 wastewater treatment plants depending upon the type of treatment,
proouce biological floc or chemical precipitates. Both types of
particulates may have indicator bacteria adsorbed to them but do not
necessarily contain clumps of pathogenic bacteria or viruses;
0 in all surface waters, new particulates form from material in the
surface microlayer (see Fuhs, l982) and by microbial action in the
sediments. These new particles also may have indicator bacteria
attached to them in numbers possibly unrelated to the numbers of
pathogens present; and
o in estuaries, new particulate matter is formed in large quantities by
coagulation processes, unrelated to sewage contamination.
The assumed relationship between risk of infection and particulate matter
will hold less where these mechanisms come into play. There have been
observations that pathogens persist in sediment (Van Donsel and Geldreich,
l97l), but the correlation with indicator bacterial densities is poorly
understooo.
Additional research is required to yield final clarification of the
relationships between particulate matter, turbidity and illness. But in the
interim it would appear that recreational waters could be protected by
improved particulate removal at wastewater treatment plants and from combined
sewer overflows. thorination of sewage effluents has come under attack for
good reasons. With improved particulate removal, it would seem that the risk
of infection may be reduced even without chlorination and if chlorine is
applied, a relatively small dose would be sufficient to reduce the number of
unprotected bacteria or viruses. It should also be noted that particulate
removal is an important consideration in the removal of phosphates from
wastewater effluents. /
3.3 RECOMMENDATIONS
A more rational basis for our understanding of health risks from swimming
should be obtained through additional research. It appears that safe waters
for swimming can be provided without excessive reliance on the chemical
disinfection of wastewater effluents.
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such mutagenicity tests have been shown to be useful
in predicting the
carcinogenic potential of chemicals.















drinking water in the United States and Canada is usually
supplied by nearby rivers or lakes which contain varying amounts of natural
and synthetic organic compounds.
Hundreds of chemicals have been detected in
drinking water and many of these are formed by reactions of the constituents
of the untreated water with chlorine during disinfection.
Certain of these
compounds (e.g. dichloromethane and chloroform) are known to be mutagenic
and/or carcinogenic in experimental organisms at doses many thousands of times
greater than the trace levels to which people are exposed through the water
supply.
Is it possible that trace levels of chemicals in drinking water can
contribute significantly to our overall burden of chemical mutagens and/or
carcinogens?
North Americans are exposed to many chemicals in varying
amounts, such as food additives, drugs and pesticides, products used in
hobbies and the household, solvents, exhaust gases, cigarette smoke and
occupational chemicals in the workplace.
In relation to these, drinking water
is a very minor contributor to our overall chemical exposure, but it is a
source of chemicals to which all who drink tap water are exposed for a
lifetime.
Therefore, it is important to enter into research programs to study
the possible toxic potential of drinking water.
One approach has been the use
of sensitive bacterial assays that are capable of detecting low levels of
mutagens (potential carcinogens) in environmental samples.
It is imperative to acknowledge that screening drinking water or extracts
of drinking water for bacterial mutagenicity is not a reliable way to
determine safety or hazard of any drinking water source.
Materials that are
mutagenic in bacteria are not always mutagenic or carcinogenic in whole
animals (and vice versa). There are many reasons for the differences,
including tissue distribution, metabolism and DNA repair. Bacterial testing
is valuable for setting priorities for further investigations, but human risk
must be determined on the basis of iﬂ_VlV0 mammalian studies.
4.2 METHODOLOGY
The most commonly used bacterial test system is the Salmonella/mammalian-
microsome assay for the detection of point mutations. Many chemicals that are
mutagenic in this assay also induce mutation and cancer in rodents. A high
correlation between Salmonella mutagenicity and carcinogenicity has been
noted, although percent correlations vary withthe types of chemicals chosen
for study. The value of this test in general is enhanced by the incorporation





















































homogenate ($9). This material contains enzymes which can convert promutagens
into genetically active mutagens, detectable by different types of reversion
mutations in different strains of Salmonella typhimurium. 0f the five
standard tester strains for Salmonella, most testing of drinking water
extracts involves only the two most sensitive, TA98 for detection of
frameshift mutations and TAlOO for base substitution mutations. Although the
extent of mutagenicity testing is limited by the milligram quantities of
extracts available, an effort must be maoe to look for dose-related increases
in mutagenic activity with some lethality at the highest dose(s).
 
The criteria used by most investigators for deciding what may be regarded
as a positive response in Salmonella, involve at least a doubling of the
spontaneous background of mutants and evidence of a dose response
(dose-related increases of mutantslf_ A result is judged to be negative when
both conditions are not fulfilled. These criteria are embodied in what is
referred to as "The Modified Two-Fold Rule", which has been found to be the
most sensitive index of true positive and negative responses compared to other
biological and/or statistical analyses.
One approach to bacterial mutagenicity testing of drinking water has been
to test unconcentrated water, just as it comes out of the tap, using the
Salmonella assay or a more sensitive fluctuation test (a liquid culture assay
with 50 replicates per dose). Such studies on unconcentrated water samples,
whatever the source, lead to variable results.
If unconcentrated samples cannot be used reliably, what approach should
then be taken? It is not practical to test all known constituents of drinking
water for possible toxic effects, nor is it practical even to identify every
contaminant that is present in trace amounts. Consequently, attempts are
underway to study the mutagenic potential of drinking water by testing
concentrates or extracts. By extraction and concentration, enough material is
obtained to produce measurable mutagenic activity even in the least
contaminated types of drinking water. With this approach, one can then make
comparisons of the level of mutagenicity in different locations and
seasonally, etc., provided that the concentration steps are sufficient to
produce detectable mutagenicity in most extracts. In addition, this procedure
permits testing of chemical doses which meet internationally accepted
protocols for the S. typhimurium assay.
One of the most widely adopted methods for selectively concentrating
certain of the non—volatile dilute organics present in drinking water is the
use of XAD macroreticular resins. The classes of organics that do not adsorb
to XAD-2 (or -4/8) do not seem to be major contributors of mutagenic
activity. XAD resins can be conveniently used in laboratory or field stuoies
if they are placed in cartridges to be connected to taps or pumps which supply
water at constant flow rates. The columns can be eluted with solvents (e.g.
acetone and hexane), with an evaporation step before testing, or elution can
be done with the test solvent itself, dimethylsulfoxide (DMSO). A problem
with both methoos is the possible interaction of the test material and
solvent, as has been shown for certain compounds and the changing properties
of extract solution stored in DMSO.
An approach to overcome some of these problems has been to split the XAD
eluent, take half to dryness (dissolved in DMSO) and reduce the volume of the



































































cognizant of possible solvent effects.
4.3. MODEL STUDIES
Using the general methods and criteria described above, many studies have





perhaps the most pertinent
investigations are those involving samples from 45 treatment plants throughout
Canada,
including l2 municipalities
using the Great Lakes as the source of
drinking water.
Since previous studies have shown that the mutagenicity of
samples varies from season to season, all plants were sampled twice during the
year (usually August/September and November/December). Positive effects were
found for at least one sample from 44 to 45 treatment plants.
Since drinking
water from the Great Lakes has been reported to contain levels of
anthropogenic compounds lower than those found in drinking water from river
sources, comparisons of mutagenic potencies were made amongst the three types
of water sampled (river, lake, well).
Average mutagenicity of the extracts
was higher in the summer samples for each of the three types of water and the
mutagenic activity found in concentrates of organics from well water was lower
compared to river or lake sources. No consistent difference in the
mutagenicity of extracts was apparent between rivers and lakes since extracts
of river sources on the average were more mutagenic in winter and less in
summer.
The same pattern was found when the Great Lakes sources were
considered separately and compared to river sources.
The mutagenic potencies of extracts from different locations varied
considerably and efforts have been made to relate mutagenicity with treatment
parameters and the presence of various chemicals.
In a Great Lakes study of
l2 municipalities, no compelling trends were apparent. In a Cross Canada
Survey, the potency and analytical data were analyzed with the help of a
computer. The highest correlations were found with non—chlorinated aromatic
compounds (e.g. ethyl benzene, toluene and xylenes). Coefficients of
correlation with trihalomethanes, chemicals that have been the subject of much
recent concern, were lower. It has been shown that a compound responsible for
much of the mutagenicity in some extracts of Cincinnati drinking water was
also non-chlorinated. Such results indicate the need for additional
toxicity/mutagenicity studies on the non-chlorinated organic compounds found
in drinking water.
Another finding of interest in these studies concerned the role of a rat
liver enzyme preparation (59) for mammalian metabolic activation in the _ .
bacterial assay. In no case did 89 enable the detection of mutagenic activ1ty
of an extract that was negative without 59. Furthermore, the presence of 59
generally reduced the mutagenic responses observed in its absence.
l5
   
  
4.4 CONCLUSIONS
Results from such studies can be interpreted to mean that drinking water
contains trace levels of compounds that, when concentrated 5 x 104-f01d, are
likely to be mutagenic in a bacterial screening test. It is often concluoed
that differing amounts of these compounds in the extracts can lead to
different levels of mutagenic response, although it must be noted that when
complex mixtures of componds are tested, many additive, synergistic and
antagonistic interactions may take place. It cannot be assumed that the same
interactions that occur in the Salmonella test will occur in other
mutagenicity assays or in the whole animal.
For the interpretation of data from bacterial mutagenicity studies, it is
important to recognize their preliminary nature. Screening and monitoring
experiments with bacteria may provide the initial warning of a potential
problem, but comprehensive evaluation of a drinking water source for its
chemical safety must include data from an appropriate battery of short-term
studies followed, when needed, by jn_vivo animal bioassays. Thus, a maJor
value of bacterial testing is to enable investigators to identify particular
water sources or types of treatment for further assessment by other methoas
for the ultimate goal of determining human risk.
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the responses of other participating cells (l2).







































































































(e.g. during parasitic and bacterial
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(e.g. in rheumatoid arthritis).
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specific/
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immunity to tumors (T—killer cells)
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In vitro,
Engulfment of target cells
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non—specific
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bacteria or other targets, which may or may not be
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characteristic rather than an individual
characteristic such as an antigen.
 
 (reviewed in l3). Numerous agents are capable of inducing immunosuppression
by a variety of direct and indirect mechanisms (l4,l5,l6,l7). Depression of
natural killer cell activity, antibody production and delayed hypersensitivity
responses can occur after exposure to these agents (l8,l9,20). Thus, both
antigen specific and non-specific responsiveness can be deliberately altered.
It is now readily apparent that some environmental contaminants are
immunotoxic. For example, benzo(a)pyrene, a ubiquitous and potent carcinogen,
depresses humoral immunity in adult mice (2l); an effect which persists for at
least 3/4 of the adult life span if exposure occurs jn_utero (22). The
association of immunosuppression and carcinogenicity has been reported for a
number of compounds (23). Immunosuppression appears to precede tumor
induction, since decreased immunity has been observed during the entire latent
period between chemical exposure and the development of cancer in laboratory
animals (24,25). In contrast, exposure to non—carcinogenic forms of the same
compounds does not affect immunity (2l,23). These findings are in accord with
the theory of immunological surveillance which states that most malignant
cells are antigenically distinct from normal cells and are therefore
recognized and destroyed by the immune system; suppression of immune
surveillance will therefore likely result in an increased tumor incidence
(26). while this system as originally proposed has a number of shortcomings
(27), it has become obvious that tumor incidence is increased in patients
administered immunotoxic drugs to maintain tissue grafts (28). Furthermore,
fetal, neonatal and very agedanimals display reduced immunocompetence
compared to normal adult mice and are more susceptible to chemically-induced
tumors during these periods (29). It has also been determined in humans that
infectious diseases increase during chronic immunosuppression. Thus,
infection with bacteria (30), protozoa (3l) or nematodes (32,33) that are
usually well tolerated may become pathogenic or be fatal to the compromised
host.
There have been many attempts to determine whether experimental exposures
to environmental contaminants can reduce immune functions. To date, numerous
reports have shown this to be the case. For the sake of brevity, a
representative sample of these reports are summarized in Table 5.2. This
listing is by no means complete, either in the compounds tested or the assays
performed.
Immune system dysfunction in humans exposed to environmental contaminants
is not well documented. However, an anecdotal report indicates suppressed T-
and B-cell growth in Michigan dairy farmers exposed to polybrominated
biphenyl(PBB)-contaminated meat and dairy products (49). Likewise,
immunologic evaluation of patients with "oil disease", an acne-like skin «
disease due to polychlorinated biphenyl(PCB)—contaminated cooking oil in
Taiwan, revealed suppression of delayed hypersensitivity, T—cells and serum
immunoglobulin levels (49,50).
5.4 SUMMARY
The immune system is responsible for protecting the host from infectious
agents and has a role in resistance to cancer. Suppression of these
protective functions may result if cells are unable to either recognize or
respond properly to antigens. Immunosuppression may also result from lysis of



















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Although the scope of this Roundtable was limited to a consideration
of
programs pertaining to chemical
contaminants





























































Commission as required by the l978 Water Quality Agreement between the United
States and Canada.
In general, programs have been redesigned to meet changing
requirements; however, current fiscal restraint has dramatically reduced the
depth and utility of some programs and prevented the implementation of others.
Summaries of surveillance and monitoring programs of the jurisdictions are
presented in the proceedings.
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house for information of this type for the heavily industrialized
Great Lakes Basin should be considered;
0
the usefulness of the surveillance of contaminant levels in human
tissues requires
evaluation.
The benefits for prioritization of
research are likely to be significant;
however,
implementation of
such programs requires the cooperation of the public, professional
groups and the jurisdictions; and
0
future consideration must be given to the design and implementation
of sensitive epidemiological surveys (eg. case control studies and
cohort studies) to determine the impact on human health and
reproduction of exposure to contaminants in the Great Lakes Basin.
6.6 CONCLUSIONS
Consideration of public health impact as a rationale for sampling fish and
water does not imply that existing surveillance and monitoring programs be
changed. Rather, it implies re-evaluation of existing programs designed, in
part, to provide data suitable for health hazard evaluation. The specific
requirements detailed in the proceedings of the Roundtable provided in






























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































 7.2 RESULTS OF UPDATING
Updated versions of the original five l98l tables are provided in this
chapter (Tables 7.l through 7.5). Minor changes in title reflect the
Committee's desire to reduce any ambiguity in the titles of last year's tables
and not a shift in the original rationale any of the tables. Descriptions of
the updated tables follow. The specific changes made in each table are
described below and in more detail in Appendix 2.
Table 7.l.
This table lists those chemicals that have been reported in the Great
Lakes Basin ecosystem which have the potential to impact on human health based
on their relatively high acute toxicity for mammals.
High levels of these
contaminants (resulting from spills, industrial discharges or excessive run
off) in local areas, such as water intake zones, recreational water sites or
underground water reservoirs, could be hazardous to human health.
There are only two significant changes in Table 7.l between the l98l and
l982 reports; dichloropropane has been deleted because its acute oral LD50
in the rat exceeds 500 mg/kg and kepone has been deleted because it has not
been found in the Great Lakes Basin.
Minor changes in the chemical names have
also been made.
Chemical Abstracts Service Registry (CAS) numbers are not
provided because all Table 7.1 chemicals appear in one of the following four
tables and are listed with their CAS numbers there.
Chemicals have not been
grouped into classes because the grouping by toxicity is more useful.
It is necessary to emphasize that some chemicals listed in Tables 7.4 and
7.5 may also be highly acutely toxic;
however, there are insufficient data to




in Appendix E of the l978 Great Lakes Water Quality




found in the Great Lakes Basin
ecosystem
that are known
to have long—term toxic effects







































should be considered for surveillance,




































































effect or proposed for each chemical

















changes in chemical names.
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 TABLE 7.1.
CHEMICALS FOUND IN THE GREAT LAKES WHICH MAY IMPACT
ON HUMAh HEALTH IN THE EVENT OF
HIGH LOCAL CONTAMINATION*





















































* Based on acute oral exposure in rats. Principal data base:





CHEMICALS FOUND IN THE GREAT LAKES WITH KNOWN EFFECTS IN MAMMALS
THAT ARE CURRENTLY SUBJECTED TO REGULATORY MONITORING*
 
CHEMICAL NAME CAS NO. MONITORING PROCRAM**
PESTICIDES
ATdrin 309—00—2 DN F NQO
ChTordane (totaT isomers) 57-74—9 DN F NQO
2,4-DichTorophenoxyacetic acid(2,4-D) 94-75-7 DN
DDT (DDE, 72-55-9 and DDD, 75-54-8) 50—29—3 DN F NQO
Diazinon 333—41-5 DN
Dierrin 60—57-1 DN F NQO
Endrin 72-20—8 DN F NQO
HeptachTor 76-44-8 Dw NQO
HeptachTor epoxide 1024-57-3 DN NQO
Lindane (y-hexachTorocycTohexane) 58-89-9 Dw NQO
MethoxychTor 72-43-5 DN NQO
Mirex (and photomirex, 39801-14-4) 2385-85—5 F NQO
Silvex 93-72-1 DN
Toxaphene 8001—35—2 DN F NQO
HALOGENATED HYDROCARBONS
PoTychTorinated biphenyTs 1336-36—3 F NQO






Arsenic 7440-38-2 DN F NQO
Cadium 7440—43-9 DN NQO
Chromium 7440-47—3 DN NQO
Lead 7439-92-1 DN NQO
Mercury (methyT) 115-09-3 Dw F NQO
SeTenium 7782—49-2 NQO WOO-P
SiTver 7440-22-4 DN NQO-P
ETHERS
2,3,7,8-TetrachTorodibenzodioxin 1746—01-6 F
* Monitoring based on concern for human heaTth.
** DN — United States or Canadian drinking water guideTine or standard
F
- GuideTine for acceptabTe TeveTs in fish (heaTth protection)
WOO
- Nater QuaTity Objective in Annex 1 of the 1978 Great Lakes Nater
QuaTity Agreement
NQO-P
- Water QuaTity Objective proposed by the Aquatic Ecosystems Objectives


























































































































identify and quantify these chemicals must be carefully evaluated.
Continued
surveillance may not be warranted





Table 7.4 lists those chemicals
found in the Great Lakes Basin
ecosystem
that are of minimal current concern from the human health perspective.
This
assessment is based on an evaluation of all existing data on toxicity use and
environmental levels.
There are numerous additions and corrections made to
Table 7.4 as a result of a careful auditing exercise that identified several
multiple listings of the same chemical by different names and a re—evaluation
of Table 7.5 compounds.
The specific changes and the rationale for the
changes are presented in Appendix 2 of this report.
For consistency, Table
7.4 has also been organized into chemical classes and CAS numbers have been
added.
Table 7.5.
Those chemicals found in the Great Lakes Basin ecosystem for which there
are insufficient data to conduct a health hazard assessment, are listed in
Table 7.5.
The chemicals
listed have either insufficient toxicity data or too
few details of their use, release or levels in the basin. Some of these
chemicals may prove to be toxic to mammals in future studies.
Partial reconsideration of the chemicals listed in Table 5 of the l98l
Report has resulted in a large number of deletions. Some chemicals were
previously listed in other tables by different names, others have been
re-evaluated using new data and moved to other tables. The changes and
accompanying rationale are given in Appendix 2. Summary evaluations for
several compounds appear in Appendix 2.
Chemicals appearing in Table 7.5 should not be excluded from consideration
for surveillance. Determination of the levels of these chemicals in the Great
Lakes Basin ecosystem would aid the assessment process greatly. Research
efforts should be directed toward compounds in Table 7.5 which have or are
37
  
likely to have significant long—term toxic effects on mammals. The pesticides
listed have well defined toxic properties; however, their levels in the
environment are poorly documented. The toxic properties and the environmental
distribution of the chemicals in the halogenated hydrocarbon group, the
aromatic hydrocarbons and the ethers are poorly characterized.
Some groups of chemicals in Table 7.5 are of low priority for further
research and data gathering. Terpenes are naturally occurring organic
chemicals in plants that are likely to be ubiquitous. Little is known of
their specific toxicology or their levels in drinking water and fish.
Although there are currently insufficient exposure and toxicity data to move




CHEMICALS FOUND IN THE GREAT LAKES WITH THE POTENTIAL TO IMPACT ON
HEALTH THAT ARE NOT CURRENTLY SUBJECT TO REGULATORY MONITORINC


























acid (2,4,5—T) 93-76—5 NS NL
HALOGENATED HYDROCARBONS










Hexachloroethane 67-72-1 NS NL
1,2-Dichloroethylene 540-59-0 ID;NS
Trichloroethylene 79—01—6 NS NL












2,3-Dichlorobutadiene 1653~19-6 ID;NS NL
Hexachlorobutadiene 87—68—3 NS NL




Chlorinated naphthalenes NS NL
Brominated biphenyls NS NL
Chlorinated terphenyls NS NL
ARDMATIC HYDROCARBONS
Ethylbenzene 100—41—4 NS
Styrene 100-42-5 NS HL
Benzo(a)pyrene 50—32-8 NS ML A
Chrysene 218-01-9 NS NL A
Dibenz(a,h)anthracene 53-70-3 NS NL A
Benzo(b)fluoranthene 205—99-2 NS HL A
Benzo(J)fluoranthene 205-82—3 NS HL A
PHENOLS
Cresol+ (o,m,p) l319—77—3 ID,NS
Trichlorophenol+ (2,4,5-) 95-95—4 NS NL
(2,4.6-) 88-06-2
ETHERS
Dioxane l23-9l-l ID;NS NL;NS
ACIDS AND ESTERS








Nickel 7440—02-0 ID A,ID
* ‘Potential to impact on health' based on all available data on toxicity.
use and environmental levels.
** ID — industrial discharges
NL - Hhole lake
NS - Near shore
A - Ambient




CHEMICALS FOUND IN THE GREAT LAKES 0F MINIMAL CURRENT

















































































































Tetradecanoic acid (Myristic acid) 544-63—8
HALOGENATED HYDROCARBONS






















Hexadecanoic acid (Palmitic acid)
57—10-3
9-Hexadecanoic acid (Palmitoleic acid) 2091-29-4
AROMATIC HYDROCARBONS
Heptadecanoic acid (Margaric acid)
506-12-7






























































































































































ChEMICALS FOLND IN THE GREAT LAKES FOR HHICH THERE ARE INSUFFILIENT








































































Trichloropropane (1,1.2-i 598-77-6 4-Methyi—2—ethy1-1,3-dioxoiane 4359-46-0


































2—(4—Chlorophenoxy)butanoic acid, methyl ester
69335~86—0
(l.1,3,4-) 1637—31-6 Phthalic acid, dimethyl ester 131-11-3
(l,2,3,4-) 18149-76—3 Phthalic acid, diethyl ester 84-66-2
Pentachlorobutadiene (l.l,2,3,4-)
5659-44—9
Phthalic acid, butylbenzyl ester
85-68~7




Trichlorobenzene (l,2,3—) 87-61—6 Chlorophenol (2-) 95-57-8










Chlorotoluene (2-) 95-49-8 (2.6-) 87-65-0
(3-) 108-41-8 (4,6-) 120-83-2





u,a,u,4-) 5216-25-1 tert-Butylpyrocatechol 27213-784
(u,a,2,4-) 134‘25-8
(a,u,2.6-) 81—19-5 TERPENES AND DERIVATIVES
(u,2,3,6-) 1424-79-9
Pentachlorotoluene 877-11-2 Terpinene 8013-00-1
Pentabrunotoluene 87-83-2 Epijuvabione 26462—74-8
Chloroxylene 25323-41-5 l-Chloro-Z-norbornene 15019-71-3
Hexachlorostyrene ————— 1,2,3,4,7-Pentachloro-Z-norbornene (syn) 18317-90-3
a.a1,3,4,5,6-Heptachlorostyrene 29082-75-5 (anti) 21657-70-5
1.2,3,4-Tetrachloroanthracene 25283-02—7 Fencllyl alcohol 1632-73-1
Pimaric acid, methyl ester 3730-56-1
AROMATIC HYDROCARBONS Sandaracopimaric acid (lsodextropimaric acid) 23527-10-8
Sandaracopimaric acid, methyl ester 1686—54-0
Phenylacetylene 536-74-3 Isopimaric acid 5835-26—7
l-Isopropyl-3-methylbenzene 535-77-3 Isopimaric acid, methyl ester 1686-62-0
1—1sopropyl-4-methyltenzene 99-87-6 Abietic acid 514-10-3
Butylbenzene (n-l 104-51-8 Abietic acid, meth ester 127-25—3
(sec-) 135—98—8 Dehydroabietic acid 1740—19-8
(tart-i 86—06-6 Dehydroabietic acid, methyl ester 1235-74-1
Methylnaphthalene 1321-94—4 7-0xodehydroabietic acid 18684»55-4
Dimethylnaphthalene 28804-88-8 7-Oxodehydroabietic acid, methyl ester 17751-37-0
l-Phenylnaphthalene 605-02-7 Chlorodehydroabietic acid 22478-66-6
Terphenyl 26140-60-3 Clllorooxodeiwdroabietic acid 38012-02-1
Benzo(e)pyrene 192-97-2 Neoabietic acid, methyl ester 3310-97-2








Hethyl-tert—butyl ketone 7‘-97-8 Chloroaniline (2-) 95-51—2
2-Hydroxy-4-methoxyacetophenone 55241-0 (3-) 10542-9
2-Hydroxy-6-methoxyacetophenone 703—23-1 (4-) 106-47-8
2-Nydroxy-3-methoxyacetophenone 703-98-0 Trichlor‘oanlllne (2.4.5-) 636-30~5
Z~Hydroxy-5-nethoxyacetophenane 705-15-7 2 . 4 .5-) 034'93-5
4-Hydroxy-3-methoxyacetonhenone (Acetovanillone) 498-02-2 Pentachloroaniline 527-20-8
Dimethoxyacetophenone (2,4~) 5329—20-9 N-Etiwldnih'ﬂe 103-59'5
(2.5-) 1201-38-3 N.N-Diethylaniline 91-66-7
(2.6-) 2040-04-2 Z-Methylbensz)thiophene 1195—14-8





2-Chloro-l-pheyul-l-propanone 6084-17-9 Chloroindole (2—) 694-93-9
4—Hydroxy-3-nethoxypropiophenone 1835-14-9 (34 15853-964)
Dichlorobenzophenone (Z,2'-) 5293-97—0 (4-) 25235-35-2
(3,3'—) 7094-34-0 (5-) 17522-32-1
4.4K) 90-98-2 (6-) 17422-33-2
1-(2,2',4'—irichloro[1,1'-3ipneny1]-4-y1)ethanone 39249-73-5 Trimethylisocyanurate 877-89—4












4-Chloro-u-(4-chlorophenyl )benzeneaceta'l dehyde 18164-50-6
Syringaldehyde 134-96-3
Chlorosyringaldehyde -----
4] * Based on available data on toxicity, use and environmental levels.
 
 7.3 DISCUSSION
The Committee has endeavoured to clarify the content and purpose of the
lists of chemicals it published in l98l.
It has also conducted a partial
re-evaluation of some compounds and provided additional information to aid
those jurisdictions with responsibilities for surveillance and monitoring
programs.
No further evaluations of Appendix E chemicals or those listed
in
Tables 7.1 through 7.5, are forecast; however, the Committee will sustain its
‘
commitment to evaluate
the health implications of chemical
substances found
in
the Great Lakes Basin.
Emphasis should now be placed by the jurisdictions on
I
gathering surveillance
data for all chemicals
in Table 7.3 and some in Table
7.5 of this report and obtaining up-to—date quantity and use data from
industry.
7.4 RECOMMENDATIONS
The Committee recommends that:
l.
those chemicals
listed in Table 7.3 of this report
(1982) be





















levels in the Great Lakes Basin ecosystem be prepared as soon as
possible and that it be coupled with up-to-date quantity and use data































































































































































































































































































































































































































































































































































































































based on sound exposure figures; and
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listed in Table 7.3 of this
report (l982) be
considered for immediate inclusion in surveillance programs and that
certain groups of chemicals
listed in Table 7.5 be considered as
candidates for surveillance programs of
limited scope.
A new comprehensive list of chemical
substances
present and their
levels in the Great Lakes Basin ecosystem be prepared as soon as
possible and that it be coupled with up-to-date quantity and use data
for chemicals manufactured, used or released in the basin.
The Parties should again be urged to develop toxicity information
for
the chemicals in Table 7.5, identified as contaminants and/or in













































INORGANIC CONTAMINANTS IN FISH
1.1 Considerations
1.2 Specific Requirements
1.2.1 Fish Species Samp1ed

















INORGANIC CONTAMINANTS IN WATER
2.1 Considerations
2.2 Specific Requirements
2.2.1 Water To Be Ana1yzed
2.2.2 Location and Frequency of Samp1ing
2.2.3 Vo1ume of Samp1e
2 2.4 Ana1ytica1 Considerations
2 2.5 Data Hand1ing



























































































































programs that relate directly to public health concerns



























fish species to identify
point-sources of contamination
o
compliance monitoring of commercial and sport fish to determine







































are used for compliance purposes.
These objectives dictate the type of fish chosen, the number and portion
analysed, the time, location and frequency of sampling and the analyses
carried out.
 
The following section provides
details of program elements that must be




l.2.l Fish Species Sampled
0
Compliance monitoring programs must select fish that are consumed by
the public. It is not necessary to analyse every sport and
commercial species from every location; however, the more commonly
caught species must be analysed.
49
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Surveillance for new, previously unrecognized contaminantsor th
determination of trends requires the selection of long-lived top
predators ( e.g., lake trout, coho salmon) and forage species (e.g.,
rainbow smelt, chub). Species selected should represent whole lake
conditions, i.e. they should be integrators of contaminants found
over a wide area.
Development of the use of nearshore species (e.g., spottail shiner)
capable of accumulating contaminants found in local areas (e.g., near
municipal water intake facilities) is encouraged.
l.2.2 Size Class and Sample Size
0
Compliance monitoring should provide data on a minimum of three (3)
size classes per species whenever possible. The size classes must be
representative of the usual range of sizes of that species caught for
consumption.
Selection of size classes that could be utilized by all Jurisdictions
would greatly improve comparability of data.
The large size classes of fish available should be utilized for the
identification of new contaminants in top predators. For example,
the use of 4 + year old lake trout is recommended.
Current levels of contaminants in the Great Lakes and within species
variation indicate that sample size should not be less than 20
individuals of any one size class from any single location. A 20-
fish sample is capable of detecting a l0—20% change in most
contaminant levels in a species from one year to the next (GLISP).
Pools or composites of fish are acceptable when individuals of the
species are small (e.g. smelt, chub, shiner) or extraction of large
amounts of contaminants is required.
l.2.3 Location, Time and Frequency of Sampling
0
  
Sampling for compliance must take place where fish are caught for
consumption by the public, i.e., major sport fishing areas and
commercial fishery operations.
 
Sampling for compliance must also take place when fish are caught for
consumption by the public. Ideal sampling schedules should coincide
with peak catch periods for the various speciesconsumed.
Frequency of sampling for compliance is dependent on the number of
peak catch periods per species.
If variations in contaminant levels
within a species are minor between peak catch periods then sampling
of fish during all time perioos is unnecessary.
Localized areas known to contain or suspected to contain contaminants
at levels of concern to health should be surveyed more frequently







Location, time and frequency of sampling of fish species for "old"
contaminant surveillance should be coordinated among the
jurisdictions to minimize duplication of effort and to enhance
comparability of data.
.2.4 Analytical Considerations
Compliance monitoring programs must analyze "edibleportions" of fish
if they are to address health concerns. Definition of "edible
portion" has become a contentious issue within and between analytical
groups and jurisdictions and concurrence on a "standard edible
portion“ or the development of appropriate conversion factors is
urgently required to enhance comparability of data and consistency in
health hazard assessments.
Methods of analysis need not always be standardized, but rigorous
intra— and interlaboratory comparisons via a sample check program are
essential to retain public confidence in analytical capability and
ensure the validity of analysis results. Participation in existing
and future quality assurance programs is strongly recommended.
.2.5 Data Handling
Improved reporting of data is required to optimize its use. Emphasis
must be placed on the reporting of "new" contaminants and trends in
levels of "old" contaminants for health officials to revise or
conduct preliminary assessments, to set guidelines and to recommend
changes in monitoring and surveillance programs. Summary reports of
surveillance and monitoring activities should be provided to the IJC
each year and should include details of sample collection, processing
and analysis.
A central registry of data for contaminants in fish in the Great
Lakes would be useful for all jurisdictions. Currently there are
several computerized data bases in the jurisdictions that handle fish
contaminant data, e.g., OFIS (Ontario Fish Information System) in
Ontario and STORET in several states. A data system should be
capable of providing rapid retrieval of information.
.2.6 Other Considerations



























































































































































2. SURVEILLANCE AND MONITORING FOR ORGANIC AND INORGANIC CONTAMINANTS IN WATER
2.l Considerations
In this century, the justification for the chlorination of water supplies
has been the perceived success in controlling microbiological pathogens.
Waterborne disease control is now taken for granted in most areas of North
America, hence the public's concerns have shifted and now focus on the
chemical quality of drinking water, i.e., the presence of environmental
contaminants (natural and anthropogenic) and use of water treatment chemicals
(e.g. chlorine, pH adjusters, alum, etc.) and of elective water additives
(e.g. fluorides). The implementation of existing and proposed drinking water
guidelines does not imply the production of a drinking water of standard
composition, i.e., water with identical pH, hardness, taste, colour,
turbidity, odour and chemical content; rather, it promotes the production of
water with individual measured parameters that do not exceed acceptable levels.
The measurement of organic and inorganic chemicals in water is an
important monitoring tool for identifying exposure to humans. Since the
measurenent of exposure to chemicals consumed in fish is carried out directly
on fish tissues, the main requirements for surveillance and monitoring for
chemicals in water are in the raw and finished drinking waters. The impact of
recreational exposures to chemicals in raw water is considered relatively
minor and will not be considered further.
Analyses of raw and finished drinking waters are carried out on a routine
and special-case basis by the responsible jurisdictions as required by current
drinking water guidelines and regulations in the United States and Canada.
Limits for several organic chemicals have been established and are generally
met in current water supplies. Unfortunately, the results of most compliance
monitoring programs of finished water are reported as either mean values
(without data on sample size, sampling location or time the standard deviation
or standard error) or they are reported as percent of samples meeting the
drinking water guidelines. Thus meaningful calculations of exposure are
almost impossible. The Province of Ontario is addressing this problem by
developing a system to record all sampling data from water treatment
facilities. It is hoped that this central facility will be able to provide
data useful for exposure calculations.
Compliance monitoring for known environmental chemicals in every municipal
water supply is expensive and time consuming. Currently one analysis per year
per site is common and practical.
Ideally, compliance monitoring programs
should adjust to allow for less frequent sampling of non-detectable
contaminants and increase the sampling frequency for those chemicals found at
unacceptably high levels.
When chemicals for which no guidelines have been established are
determined in appreciable quantities in water or are found in fish tissue
(indicating their presence in water) it is important that the jurisdictions be
able to conduct an assessment of the potential health risks and if indicated,
take appropriate action to reduce human exposure.
To conduct such an
evaluation the jurisdictions must have data on the levels and distribution of
the contaminant(s) in raw and finished water and data on the consumption
patterns (quantity, sources) of the exposed population. Often, sampling








































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Annual reports should be made available to the jurisdictions





































































































































































































































































































































































































































































































































































































































































these specific areas will enable their ultimate role in human health




TABLE 1. ROUTINE PARAMETERS USED AS INDICATORS











Finished 1 I l — 3






















III Open Water 1 3 - — - _
a Confirmatory test if totaI C01iform 1eve1 is high.
Klebsiella, Aeromonas, Citrobacter, Enterobacter
C Standard Methods for the Examination of Water and Nastewater, 14th ed.,




2-very useful; and 3-usefu1
TABLE 2.

















































Where an epidemiological study of a specific waterborne outbreak is
undertaken, or where a defined population will be studied for
evidence of waterborne disease, it may be necessary to undertake
surveillance of one or more of the following waterborne pathogens:
Aeromonas hydrophila - ampylobacter species — Enteric viruses
 
- Giardia lamblia — egionella species
- Schistosoma species — Salmonella species
- Pathogenic amoeba - Shigella species
- Yersinia enterocolitica
 
The isolation and sampling methodologies for these organisms in water
is not yet fully developed and in certain cases, the specific types
that are virulent for humans cannot be identified. For these
reasons, interpretation of any isolations must be made with extreme
caution.
3.2.2 Location and Frequency
Monitoring of finished drinking water must be carried out to ensure
the safety of drinking water and to indicate that efficient treatment
procedures have been employed and that the integrity of the
distribution system has been maintained. Minimum sampling regimes and
methoos are specified by the various jurisdictions and these are
considered to be adequate at present. However, data on the levels of































































































































































































































































































































































































































































































































































































































































































































 Table 7.4, has been prepared using Table 4, 1981, as its base.
listed in 1981 and do not appear in 1982 are listed as "deletions".




not appear on the 1981 table but have been added this year are listed as "additions".
Chemicals have been added or deleted for four basic reasons:
the chemical was listed
twice in Table 4; the chemical has been re-evaluated and moved to Table 7.4; the
chemical was accidentally omitted or mistakenly included in 1981; or the chemical has
been renamed (the old name deleted and the new name added).
The addition to Table 7.4




Acetophenone Unlikely to pose a health hazard,
rapidly degrades in the environment.
Appeared in Table 5, 1981.









in the environment and unlikely to pose
a long-term health hazard. Omission from
Table 4, 1981, was an error.
Mistakenly listed in parentheses after
Dimethyl adipate in Table 4, 1981.
Unlikely to pose a health hazard, similar
properties to other short chain acids.
Appeared in Table 5, 1981, as Arachidic
acid.
Unlikely to pose a health hazard, similar
properties to other short chain saturated
alcohols. Appeared in Table 5 1981.
Unlikely to pose a health hazard, similar
properties to other short chain acids.
Appeared in Table 5, 1981, as Behenic acid.
Unlikely to pose a health hazard, similar
properties to other short chain alkenes.
Appeared in Table 5, 1981.
Unlikely to pose a health hazard, similar
properties to other short chain esters.
Appeared in Table 5, 1982, as Methyl
linoelaidate (incorrectly named)
Rapidly degraded, few long term effects.
Water quality objective based on taste.















































































































































Eicosanoic acid, Renamed Methyl
methyl ester arachidate
2—Ethylhexanoic acid Renamed Methyl ethyl
methyl ester hexanoate
Fluoranthene Renamed Fluoranthrene
9-Hexadecenoic acid Renamed Palmitoleic acid
Hexanedioic acid Renamed Dihexyl adipate
dihexyl ester
Hexanedioic acid, Renamed Dimethyl adipate
dimethyl ester
Hexadecanoic acid, Renamed Ethyl palmitate
ethyl ester
Hexadecanoic acid, Renamed Methyl palmitate
methyl ester
Methacrylic acid, Renamed Methyl
methyl ester methacrylate
4—Methyl—2- Renamed Methyl isobutyl
pentanone ketone
9,12—0ctadecadienoic Renamed Linoleic acid
acid
9—0ctadecenoic acid (cis) Renamed Oleic acid





Phthalic acid, butyl Renamed Butyl phthalyl
ester, ester with butylglycolate
butylglycolate
Phthalic acid, Renamed Dibutylphthalate
dibutyl ester
Tetradecanoic acid, Renamed Methyl myristate
methyl ester
63
 Specific Changes to Table 5.
 
Table 7.5 has been prepared using Table 5, 1981, as its base.
changes involve deletions from the old table for the following reasons: the chemical
was re—evaluated and assigned to another table; the chemical was listed twice in
Tables 2 through 5, 1981.
The majority of
Although a large number of chemicals have been renamed,




Incorrect name, already appears in Table
7.5 as Dehydroabietic acid.
Unlikely to pose a health hazard, moved to
Table 7.4.
Unlikely to pose a health hazard, moved to
Table 7.4 as Eicosanoic acid.
Moved to Table 7.4, see Summary Evaluation
Unlikely to pose a health hazard, moved to
Table 7.4 as Docosanoic acid.
Moved to Table 7.3, see Summary Evaluation.
Moved to Table 7.2, see Summary Evaluation
A trihalomethane, moved to Table 7.2.
A trihalomethane, moved to Table 7.2.
A trihalomethane, moved to Table 7.2.
Moved to Table 7.3, see Summary Evaluation.
Covered under Polychlorinated biphenyl
in Table 7.2.
Double listed in Table 2 and 5. Correctly
listed in Table 7.2.
Already appeared in Table 7.5 as chlorodi-


























SPECIFIC CHANGES TO TABLE 5 (CON'T.)
  
ADDITIONS RATIONALE DELETIONS
Not a specific compound with a CAS number. Dichlorocyclo—
diene resin
acids
Moved to Table 7.3, see Summary Evaluation
Appears already in Table 7.4 as 3,4-
Dimethoxyacetophenone.
Unlikely to pose a health hazard, moved
to Table 7.4.
Moved to Table 7.3, see Summary Evaluation.
Double listed in Tables 5 and 2.
Currently listed in Table 7.2.
Double listed in Tables 5 and 2.
Currently listed in Table 7.2.
Unlikely to pose a health hazard,
moved to Table 7.4.
A trihalomethane, moved to Table 7.2.
Appears already in Table 7.4 as Dodecanoic
acid.
Unlikely to pose a health hazard, moved
to Table 7.4 as Tetracosanoic acid.
Appears already in Table 7.4 as Guaiacol
Appears already in Table 7.4 as Guaiacol.
Appears already in Table 7.4 as
Methylanthracene
Appears already in Table 7.4, renamed
1,2-Dihydro—6-methyl naphthalene
Appeared already in Table 4 as Methyl-
dihydroxy— stearate and has been renamed
9,lO-Dihydroxy-octadecanoic acid, methyl



























 SPECIFIC CHANGES TO TABLE 5 (CON'T.)
ADDITIONS RATIONALE DELETIONS
Appears already in Table 7.4 as Methylene
Dichloromethane. chloride.
Appears in Table 7.4. lO—Methyl—
eicosane
Appears already in Table 7.4 and has been
renamed Z-ethylhexanoic acid, methyl ester
Appears already in Table 7.5 as Methyl—7-
oxodehydroabietate
Unlikely to pose a health hazard, moved
to Table 7.4 as 9—0ctadecenoic acid, methyl
ester (trans) (Methyl elaidate).
Appears already in Table 5 as Cresol, moved
to Table 7.3.
Appears already in Table 7.5 as
Pentachloroanisole
Appears already in Table 7.5 as
Tetrachloroanisole
Appears already in Table 7.5 as
Trichloroanisole
Not a specific compound with a CAS
number
Included under chlorinated naphthalene
in Table 7.3.
Appears already in Table 4.
Not a specific compound with a CAS
number
Not a specific compound with a CAS
number.
Appears already in Table 7.5 as 3,4,5-
Trichloroveratrole
































Uniikeiy to pose a heaith hazard, moved Vanadium
to Tabie 7.4.
Abietic acid, Renamed Methyi abietate
methyi ester
6—Benzothiazoioi Renamed Hydroxy benzo
thiazoie



























Dichioromethoxy phenoi Renamed Dichioroguaiaco]















































































































































































































































































































































































































































mg/kg/day (ll7). TLV is l0 mg/m (43).
Immediately Dangerous to Life or Health:
Probable lethal
dose in humans








Atrazine is used in moderate quantities in the Great Lakes
aSin.
Its acute and chronic toxicity for mammals is low.
Although
data on levels of atrazine in biota and media are few, there appears
to be very little in the environment.
Atrazine is unlikely to pose a
health hazard to residents of the Great Lakes Basin at this time.
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gasoline engines and in cigarette smoke.































































































































































































































































































































































































































































































































































































































































chronic toxicology data, l,l-DCE has been identified as an animal
carcinogen.
Surveillance
for l,2-DEC is recommended to determine
levels in industrial effluents and water.
77


































































































































































































































































































































































































































































































































































































































































































































































































































































































































 Existing Environmentai Reguiations: None known.
  
Recommendation: Endosuifan has significant acute and chronic toxicity for man,
'_—
w—_ and it is used extensively in the Great Lakes Basin (>iO6 kg/
annum). Little is known of its environmentai fate. Surveiiiance for
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provide to the International
Joint Commission through its Boards,
interpretation
and
consultation
on
health
matters;
and
4.
maintain
awareness
of
current
advances
and
knowledge
as
they
relate
to
human
health
aspects
of
the
Great
Lakes
ecosystem.
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